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EMULSION-CONTAINING COMPOSITION. FOOD AND TOPICAL PRODUCT. AND METHOD OF PREVENTING 
COAGULATION OF POLYPHENOL COMPOUND 

TECHNICAL FIELD 

[0001] The preseni invention concerns an emi l< n % 'd qc s,, r >< < - \'< >' a t >piral product, and a method of 
preventing oj, : > , ; . t ^ jn cm i. 

composition, a food and a topical product containing catechins. 

BACKGROUND ART, 

[0002] in recent years, functionality of catechins and fat-solubse ingredients such as carotenoids has attracted attention and 
various compositions containing both or these-: substances have been developed. 

When catechins and fat-soluble ingredients are added to foods, topical products, and other processed products, the fal- 
si uhl< ingrodn : c yU tit y and then 
added to the aqueous media to obtain emulsion-containing compositions. 

[0003] However, when toe catechsn and the highly dispersed emulsion composition are mixed, and further when an organic 
k 1 , a I i- 1 pie ent e c t h >n * ^ a - q c y y > c ; an,' ■• ano 

a stable emulsion-containing composition cannot sometimes be obtained. For solving this problem, it has been tried to 
further mr • ve tn mi ion sta 1 1 c i ngr y j - 

In recent years, the functionality of polyphenol compounds such as cats i or plant pigrr ents has attracted attention, and 
vs >u y - d< x ci the c ,1 ' ni n n 

compositions includes those obtained by previously mixing the resc tivs gradients including the polyphenol compound, 
as well as those obtained by previously preparing other ingredients than the polyphenol compound and then adding the 
polyphenol compound. 

ei e r he f an er i n together with a polyphenol compound, there is a problem in 

that 1 it t i I 1 u tu t >r < ti > li ed to 

further improve the emulsion stability of the fat-soluble material. 

[0004] For example J-i ;ane;e Pa e -I r •> eft-urn. I ol biliv-sd 

product In which a nonlonic surfactant in a small amount 

— ten times the amount of the fat-soluble ingredient or less — is incorporated. 

Furt 01 Jape < P a * N ■> ~ - " ~ i if t u 1 t nt which is solid at a 

temperature of 45°C or lower and which is an ester or ether of a certain sugar, it is described that the nano-emulsion Is 
stable during storage, shows good transparency, a favorable cosmetic property, good storage stability, and does not have 
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sticky feeling. 



n g on HLB, Japanese Patent No. 

3492794 discloses a ' \ J » comprising a combination of a sucrose iaify acid v having - oi > t\ 15 to 16 and 

n C JP No. 

\u s ^ i it n -i i rivifiq H! B jf trjm 16 tc 

19 and lysolecithln. 



DISCLOSURE OF INVENTION 



fOOObj However, sufficient prevention of coagulation i i i a in < < i I < in composition t<i ih] a 

catechin has not been achieved even by the techniques described above. 



[0006] Further, sufficient emulsion stability against addition of the polyphenol compound has not been ensured by the 
techniques described above. Accordingly, when the polyphenol compound Is added to the emulsion imposition, 
coaguiatio , - _ ^ 



Accordingly. A Is a object of the present Invention io proves a c - < m , 1 ai " ' r 1 ^ i 1 containing a catechin or 
the like excellent in emulsion stability and free of coagulation or the like. 



Another object of the present Invention is to provide an emulsion composition excellent in emulsion stability that does not 
cause coagulation or the like even when combined with a polyphenol compound. 



It Is also an object of the present invention to provide a method of preventing coagulation, by which coagulation or the like 
prevented when a polyphenol compound is Included. 



[0007] An emulsion-containing composition according to a first aspect of the invention contains (1 ) oii-in-water emulsion 

( i • ! (!>!»]< 1(1 I i < 

less than 18 carbon atoms, and (2) a catechin. The emulsion-containing composition has a pH of from 2.5 to 6.5. 



It is preferable that the emulsion composition further contains a polyglycerin fatty 



i i a the number of carbon 

atoms of - - acid ester is or less 



\ i ! I j us v . , j ' ' < j in a \ Inl 

\w\' n a pf I ' > r >.h r hi 1 m ili» acid, 

and lactic acid. 



\ d'or the f e , v ; c. n c c. V a < a . he , r 

derivative thereof. 



0008] The emu!:-; ontami irnposihoi rther contain an an I; nd, wherein 

the antioxidant preferably contains at least one member selected from ascorbic acids, ascomic acid salts, derivatives 
thereof, tocopherols, and tocotnenols. 

[00 <3] The f f r ju rt ie ct i n ^ f J arc e The 
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I may be a f < lui i a ' 

In the emulsion composition, the number of carbon atoms in the fatty acid in the sucrose fatty acid ester is preferably from 
12 to IS, 

Further, the emulsion composition may further contain a polyhydric alcohol, and the polyhydric alcohol may be glycerin, 

0012] in t u I i i n < , 1 Mum 

preferably 80% or higher when the content of the fat-soluble material is adjusted to 0.1 mass%. 

Further, in the emu! , ~m , ^ '> r ^ 

muis:i \ , ic , ici ; i a poiypheno 

compound-containing solution. 

[0013] The method of preventing coagulation of a polyphenol compound according to the invention is a method of 
preventing coagulation of the polyphenol compound in an emulsion composition onto irtg i i s t nater 
containing the polyphenol compound, (ii) a phospholipid, (ill) an emuisifier containing a sucrose fatty acid ester, and (iv) a 

1 1 < t > t a ii 1 of he 

sucrose fatty acid ester is 0.1 or less by mass. 

BEST mode: for carrying out the invention 

[I ' I 1 j i i Ml Hi, It I f ■ 1! p illit , 

including a fat-soluble ingredient and an emuisifier containing a sucrose fatty acid ester -whose fatty acid has less than 1 8 
carbon atom:; and {2} a catechin, wherein the pH of the emulsion-containing composition is from 2.5 to 6.5. 

omoc ^ r \j l ] c the first embodiment since the pH is within the 
r - hi a bon 

atoms is included as an emuisifier for forming emulsion particles, occurrence of coagulation or the like can be suppressed 
effectively even when a catec ' - •» 

The first embodiment is io be described. 

[0015] T 

Catechins are included In fravonoids, which belong to a class of polyphenol, and in particular, In flavanols. in particular, (-} 

f Hit in Jone or in ror ^nation 

epigeiiocateehln gaiiate has the highest content, ana it occupies from 50 to 60% of catechins contained In tea! it is 
considered that, among the catechins, (-)eplgallocatechin gallate has a wide variety of physiological activities including an 

ii \ of'ort f t t i 1 n in in f f I 

pear, raspberry, and chocolate besides tea, and ca" c« ^ h«- <>i - r ic a -J 
polyphenols such as of broad bean, grape, apricot, and strawberry), catechin gallate (CG). (+)-ga!locatechin (GC), (-)- 
gaiiocatechin gaiiate (GCGj, etc. may also be included In the catechin according to the > er j '6] Examples 

of oat- - ^ v scjof THEA-FLAN 3 OA, manufactured by ito En, Ltd. (polyphenol content: 30 mass% 

or more, EGCG content: 10 mass% or more), THEA-FLAN 90-3 (polyphenol content: 90 mass% or more, content of 8 
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[ft f i ' , ' ■■ t tk> < n I - II F fit t ">! - P< 

manufactured by Pharma Foods Internationa! Co., Ltd. (polyphenol content: 80 mass% or more, catechin content: 70 
mass% or more), and PF "P 

preferable content of catechin may be arbitrarily selected . - . . 

0.01 nass% to to 0 8 i > to O.J 

mass%, with respect to the a- - tJree ' „ ' - rontaining composition. Substantial function of the catechin can be 
expected when ho addition - n of catechin •■ 0.0": mass% or more. When the catechin center;: is 1 i , i c , or less, 
bitterness and astringency or the like can be controlled within a range that is appropriate for a drink, and a solution of an 
appropriate degree of coloration can be formed easily. 

f < 1 ft] 1 lit t II t ill ' ' V O V ' till t 

or a pH controller (which may be used for both purposes) from a viewpoint of keeping the quality and aciduiatlon. The 
ig i 1 ' or mm cifrato 

gluconic acid, L-tartaric acid, malic acid, lactic acid, adipic acid, succinic acid, acetic acid and derivatives thereof which may 
>e u 1 il jii i i > i ci ! i n I j > i < 

thereof are not excluded from the scope of the organic acid in the present disclosure. The organic acid as the aciduiant 

and/or the pH controller is more preferafc c 1 acid ic acid, or a 

The content of the organic acid in re <■ - - 1 ?k, t - a ic of from 0.1 

mass% to rnass% and. more preferably, within a range of from 0.5 mass% to 1 0 mass% with reaped: to the entire 
emulsion c >n a - cor ipos tion 

[0019] The emulsion particles including the fat-soluble ingredient and the after-mentioned emulsifier In the first embodiment 
are not particularly United so iong as they are contained in the emulsion-containing composition. The emulsion particles are 
preferably incorporated in the emulsion-containing composition through production of the emulsion-containing composition 

t h f i I I n il u f an ,i 

composition containing the emulsion particles. The emulsion particles in the first embodiment mean the oil droplets in the oil 
in-water emulsion. 



When blending the liquid component containing the catechin and the oil-in-water emulsion composition, the blending can be 
conducted such that: amount of me Oii-ln-water 



r , I ' n s - a~'v ' "i - Hi, . ith respect to 

the entire emulsion-containing composition. This range is preferable since an oll-m-water emulsion composition content of 

i nit, i >r i n! from the fat-soluble 

ingredient and an oii-in-waier emulsion composition content of 20 mass% or less allows control of the liquid property, taste 
such as sour taste, arid flavor of the emulsion-containing corn position. 

The oil-in-water emulsion con ip " 1 ^ r r r r ' " ' c ">luh e mredlent and the after- 

mentioned emulsifier. 

[0020: f"af-aoiubie carotenoids may be mentioned as preferable examples of :he fat-soluble i < lit 

The amount of carotenoid in the first embodiment is preferably from 0.1 to 1 0 mass%, more preferably from 0.1 to 5 mass% 
and ur ht- prefera ! rem k2 tc sss°'i re p« ea xmnto evvpoinl if 

reduction in the emulsion p? ■ " ' i em stability 

[0021] Preferable examples of carotenoids n the first em >o 3 lal pigments, 

including pigments of yellow to red terpenoids derived from plants, algae arid bacteria. 

Further, carotenoids in the first embodiment are not limited to naturaliy-derived ones, and any of those obtained by common 
methods are also usable. For example, many of carolens of the after-mentioned carotenoids are produced also by 
synthesis, and many of commercial |3-carotens are produced by synthesis. 
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[0022] The f m i n) i in in f n 1 < 1 ! 

emulsifier containing a sucrose fatty acid ester, and a (poly)glycerin fatty acid ester in a ratio of 0.1 or less by weight relative 
if the ; > tty acid e r 

The emulsion composition according to the second embodiment shows good emulsion stability and does not cause 
coagulation of emulsions aver; when if is combined with a polyphenol compound. 

[0023] f ' - ' } er, the emulsifier In the see< d c i >c i a h ;H E >f prefers >ly 10 or more, 

more preferably 12 or more. When the HLB value is excessively low, the emulsifying power is insufficient in some cases. 

HLB means i la of hydrophiiieifybmdmphoblcity >( usually In f ' f < of surfactants, and a commonly used 

„C it r n I T f r f , 'V 

in which M v , is the mole ; group(s) i M 0 is the m< eight of rydrophobic group(s). 

Numerical values of HLB described in catalogs, etc. may also be used. 

Further, as can be seen from the formula, an emulsifier having an arbitrary HLB value can be obtained by utilizing the 
additive property of HLB. 

[0024] The emulsifier in the second embodiment Includes a sucrose fatty acid ester. In the sucrose fatty acid ester used in 
the second embodiment, the number of carbon atoms in fhe faffy actio in the sucrose fatty acid ester is preferably from 12 to 
) 16, and most preferably 14. A fatty acid carbon number of 12 or more is preferable in that 
riic i ni t mi im > < > < « ■ I tti 

acid ester. A fatty acid number of 18 or less Is preferable in that coagulation of the emulsion in the co-presence of 
f ypb<. (.•!£<* . / nrl le examples of the sucrose fatty acid ester in the s« onti en \ < 

sucrose monooleate ester, sucrose monostearate ester, sucrose monopalmltate ester, sucrose monomyristate ester, and 
sucrose monolaurate ester. In the second embodlmenb either a s:ngie si:crose fatty acsd ester or a mixture of two or more 
sucrose tatty acid esters may be used. 

Commercial products include, for example, Ryoto Sugar Esters S-1 1 70, S-1170F. S-1570, S-1670, P-1570, P-1670. M- 
,/ r O ' " 0'i , ? Foods Com . and Of < m m ' 

F160, F1 0 Fl IO, F90, and < J, 8-1fc Om'SC 

manufactured by Dallohl Kogvo Se;yaku Co., Ltd. 

[0026] Further, in the emulsion composition according to the second embodiment, another ei - r - < I 

together. The emulsifier that can be use. \ get t - n ■ . * - - mo so long as the emulsifier is soluble in aqueous 
media, arid nonlomo emulsifier;; are preferable < 1 are iess nu arid cause less effect on i i ni 
Example;: r ^ -n^ , ai " c c i. i 

condensed rlcinoieate estei, soi'mian fatty acid ester, and poiyoxyethylene sorbitan fatty acid ester. Preferabfe one:; include 
sorbitan fatty acid esters and poiyoxyethylene sorbitan fatty aclo esters. Fanner, the ernulslfiers am not necessarily highly 
1 i mis t a f - mixtures 

[< In the en cmf according to the second embodiment, the total amount of the glycerin fatty acid ester 

and the polyglycerin fatty acid ester (they are eollecfcveiy 

referrs d ti a< r ■>\ ) icsly^ mn i H < t rf i < > i. 

i al < uorose fatty acid ester. By sett tint- poly)giyeerin fatty 

acldcjertr 0 I it le < >n mi t r >< 1 < f tm ft I >tn x Icomround can 

be prevented without deteriorating the emulsion stability of the polyphenol compound. 

T'e v a s ■ ' m; ' - c >ly >'jlvcenn fatty acid ester to the sucrose fatty acid ester may be X' or ess From a ewp< r 
preventing coagulation of the polyphenol compound more reliably, the ratio Is preferably 0.05 or less, more preferably 0.001 
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or less, and most preferably 0. That is. it is most preferable that it contained. 

1 The content of the sucrose fatty acid ester in the second embodiment is preferably from 0.1 to 40 mass%, more 
preferably from 1 to 30 mass%, and further preferably from 5 bo cO ma:;s%. will: respect to the emulsion composition. A 
content of 0.1 mass% or more allows effective formation of an r i n composition having a fine particle diameter and 

i h n < J ' < If < 

apt 1 pn tt-t , p[ it < n 3 ni t > Tip sifion. 

When using an< hp ti - ~t = fit t t nt n "1 U t t"1m 

]\,» be within rhe ' described above When the xi ' a c 1 . e 1 w the content ratio of the ; il 
emulsifier Is preferably 50 mass% or less, more preferably 30 mass% or less, with respect to the total amount of the 
emul'ii <=-! in m.er o ensure U i M t d 

embodiment is not particularly limited, and examples thereof include fat-soluble carotenoids, fat-soluble vitamins, 
ibiq es, and oil: c fats a d Among I em faf-s lubl- ;aroh oids are preferable. 

The amount of the fat-soluble material in the second embodiment is preferably from 0.1 to 30 mass%, more preferably from 
1 to 2Cen ■ (i ! [' ftp," ' 1' : ' 1 i 1 composition froi 

viewpoints of reduction in the emulsion particle diameter and the emulsion stability. 

[0030] Preferable examples of carotenoids in the second embodiment include carotenoids containing natural pigments, 
including p:gmenf:s of yellow to ted terpenoids derived from plants, algae and bacteria. 

Further, carotenoids in the second embodiment are not limited to naturaiiy-derived ones, and any of those obtained by- 
common methods are also usable. For example, many of 

carotens of the af r m ionod 0 otenoids are produced also by synthesis, and many of commercial (5 -carotens are 
produced by synthesis. 

I h trofenoids :noiode 

hydrocarbons (carotenes) and oxidized alcohol derivatives thereof 

(xanthophylis). 

i >m ile >M r<( > t i t fi c iy - t fi > i h . >i - nthin otp-oi cm So aco Kknal 

(apccarotenal), 3-12'-apo-carotena!, a-carotene, P-carotene, "carotene" (mixture of a- and p-carotenes), y-carotene, {$- 
c , ; uan Inn ■ e n - u > ! . t i 

carotenoid selected therefrom are also included. 

[0032] Although many cahenolds are present in the form of c:s and trans isomers in the nature, synthetic products are often 



extracted from corals o.f Taoetes genus is used widely as a raw material for fowl feeds and nave a function of coloring skins 
and fats of fowls and eggs laid by fowls. 



[0033] The carotenoid used In the invention is preferably oily at a norma! temperature from a viewpoint of making the 
emulsion particle diameter finer. Particularly preferable examples may include at least one member selected from 
asiavaorhir; and o> n i derivatives such as esfers of esraxarithir; (rhese are hereinafter referred to collectively as 

\ < * < 1 i nf-r t a >l 'em and known as 

colorants within a range of from yellow to red, 

Astaxanthlns extracted from natural materials by using a supercritical carbon dioxide gas are more preferable in view of 



)://www.wipo.int/pctdb/ia/wo.isp?WO=2008140065&IA=JP2008058687&DISPLAY=... 5/18/2010 



(WO/2008/140065) EMULSION-CONTAINING COMPOSITION, AND METHOD OF ... Page 7 of 27 



odor:; 



[0034] Astaxanthin is a t - ? absorption axlmun tfnan 3 nn - e v v ^j-, 

to xanthophyiis. wh:ch aie one ;l,-iss o ' H H n i 1 ni 

Goodwin eti., 2nd ed. 38-165, Academic Press * '< ' ' -t ' „ v. - . v y ,. 

form, 3 S, 3R' -form (meso-form), and 3R, 3R'-form depending on the steric configuration of the hydroxy! groups at 3(3')- 

) i i r run I t it u f > < > 1 i ml fh< 

conjugated double bonds at the center of the moiecule; there are. for example, all-cis form, 9-ois form, and 13 -ois form. 

( 'c ! lie hvdroxyl g!ou:> a 1 \t i e 

"it t i r j , x h 1 ^ " "ota<e fVL, 

f . ' o h ^ -- Sc f - h I i 

19. p.. 141 1-141 - ^ n j t t r fc 

bonded to one fatty acid (Renstrom, B., Liaaen- Jensen, S.: Fatty acids of some esterified carotenois, Comp. Biochem. 
Physio!. B : Comp. Biochem., 1981, 69, p. 625-627). 



[0037] Further, the astaxanthin obtained from Phaffia Rhodozyma takes 3R,3R'-form (Andrewes, A. G„ Starr, M.P.: (3R.3 
z Uwm, 1976, 15, p. 1009-101 1 ), which Is the opposite structure to 

the 3S,3S'-form usually found in the nature. Further, this is present in a free-form not forming an ester with a fatty acid 
(Andrewes. A.G., Phaffia, H.J.. Starr. UP : Csrotenids of Phaffta rhodozyma, a red pigmented fermenisrso. yeast, Phviochem, 
1976, 15, p.1003-1007). 

ax i i a R Kuhn. and (he 

estimated structure was disclosed (Kuhn, R., Soerensen, N. A.: The coloring matters of the lobster (Astacus gammarus L), 
Z. Angew, Chem., 1938, 51, p.465-466). Since then, it has been made clear that astaxanthin distributes widely In the natura 
world and i; us enta: txanthin f« : V i i pre:; i: i 3 t < f in (Ovorubin, 

crustacyanin) bonded to protein in crustacean, etc. (Cheesman, D.F.: Ovorubin, a chromoproteln from the eggs of the 
gastropod mollusc Pom; - - li I ita. Proc. Roy. Soc. B, 1958, 149, p. 571-587). 

[0039] The astaxanthin and esters there staxi is) mav be contained in the emulsion composition according to the 

ant >n - a << < i >r 

esters thereof. Examples of the astaxanthin-containing oil include extracts from cultures of Phaffia Rhodozyme, green algae 
Haerriatooooais, m - d e> fa from / tar io ;< ! 

i s - - t ! < It < i n H > t t i s < i a i ie) in irffc tc n 1 the 

ypes of estersa ontenis tnereof, froi sslzed astaxan hins 

t a>atu i I n r <> v v > ; viinj 

the above extiacts in accordance with necessity oi synthesized precincts. Among asiaxantnins, those extracted from 
Haematococcus aigae « ... - j iigae extracts) are particularly preferable in view of 

quality and productivity. 

[0041] Origins of Haematococcus algae extracts usable in the invention include, specifically, Haematococcus pluvialls, 
fir f f na s ziml aoAionsi ( t % 

R ti na alg he invt cu or example, in JP-A 

No. 8-103288 can be adopted with no particular restriction, so long as a morphological change from vegetative cells to cyst 
cells as dormant cells occurs. 

[0042] Haematococcus algae extracts usable In the invention may be obtained from the starting materials described above. 

- , N , pl ' JP-A No. 5-68585 mav be applied in accord ance \ x.t , - / 

pulverizing cell walls and conducting extraction through addition of an organic solvent such as acetone, ether, chloroform. 
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and alcoho ic v he" - to'oroncxt in <kcn iti^;i') ' <i1ein? x r. nf ca sk k 

The Haerrsatococcus algae extracts contain, similarly to the pigment described in JP-A No 2-1 n < - 1 n and/or an 

ester form ihemsof as a pure; pigmemi ingrediemp and ;he; proportion or the ester iorm is generally 50 rnol% or' mora 
preferably 75 mol% or more, and more preferably 90 moi% or more. 

Further, general marketed Haematococcus algae extra - so be use d examples therec include 

\ fi t] s ? 'So 0 O i it i < I > f t Mi 

Chemical industry Co. Ltd., and BioAstinSCE? manufactured by Tcyc Kcsc Kagaku Co. Ltd. 

In the invei - ' - 1 l< \ 1 ; 1 1 - \>n t tbk 

from 0.001 to 50 mass%, more preferably from 0.01 to 25 mass% from a viewpoint of extraction cost. 

[0043] Other fat-soluble ingredients in the emulsion composition include, for example, fat- soluble vitamins such as retinoids 
and Mini" k ub' in -c < , , - O r , ■• i pontaenoic acid (EPA) 

docosahexaenoic acid (DHA), and fish oils containing such u>-3 oils and fats, and liq dc ats ch as olive oil 

;? rr o ar avoc; 

oil, sesame oil, persIc oil, wheat germ oil, sasanqua oil, linseed oil. safflower oil, cotton seed oil, periila oil, soybean oil, 
peanut e e;ed c kaya ill, rice bran oil Chinese rang oil, Japanese tung oil. jojoba oil. germ oil, thglycerin, glycerin 
trloctanoate 3 ,a!ad oil safflower oil (ref carthanus oil), palm oil, coconut oil, peanut oil, almond oil, 

hazelnut oil. walnut oil. grape seed oil, ecuaieme, and squalane, 

[0044] Ubiquinones include, for example, coenzymes Q such as coenzyme QiO. Coenzyme QIO is one of the coenzymes 
described in Japanese Pharmacopoeia as "ubidf e^rt -C'iie' , ai 10 s >t -,hv a i ■ n UulO ok 

They are contained at a high content In natural products such as yeast, scomber, sardine and wheat germ in the natural 
world, and coenzyme QIO can be extracted by using a solvent such as hot water, hydrate alcohol, acetone, etc. They can 
al >d < vh ha * - - v t h , , } 1 t i 01a I >wn The coenzyme QIO 

used In the second embodiment may be either extracted from a natural material or sy c F 1 ther, the 

coenzyme > ' may ' be a commercially available product, and examples thereof ooenv-yma Q!C) nit) > 
Nlsshin Pharma inc. and coenzyme QiO powder manufactured by NOP corporation. 

jt 4 1 > i at in re in n 1 i 

ascorbic, acid and erythorbic acid. Among them, fat-soluble vitamins E having a high antioxidant function and usable also as 
a radical scavenger are preferable. 

I -t' \v olut i - a u! In k 3 , ^ , / / ' s 

thereof. Examples of the fat-sciubie vitamins E include tocopherol and derivatives thereof such as cil-a-tocopherol, d!-(5 - 
tocopheio i\ ,V <\Av < j ; , r < t In n ! << < 

tocopherol, anci succinic acid-di-or-tocopherol, a-;ocotonenol, ;5-tocotonenoi, y-iocotorienol, and o-tocotonenol. Either a 
> 3> f t j! ibl inn 1 E or r f n if i ar 'ins E may be used, it is preferable to use a mixture of 

fat-soluble vitamins E, and example of the mixture include those referred to as extracted tocopherols or mix tocopherols. 

dehydio retinolc acid, and vitamin A acetate: and provitamins A such as oaiotenoids r-a.g.. en. 3-. and y- carotens, fk 



a - ^ a j =iu id s > hv. auo d'Jt i «t e a t a ^ e ~ 1 ( - I 

j f-t a 1-0 pa imitate I a e nt y p 1 n 1 I t <' J ! I 1 

ascoroyi dioieate, and fatty acid esters of vitamin B 6 such as pyridoxins dipalmllate. pyridoxme tri pa Imitate, pyridoxins 
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ciil iurate ar i pyhc < v di f i iui i jn be 

used also as radical scavengers. [004 7] w-3 oils and fats include, for example, linolenic acid, eicosapentaenoic acid (EPA) 
and docosahexaenoic acid (DMA), and fish oiis containing them. 



Among them, DHA Is an abbreviation of Docosahexaenc having 
a C 22 carbon chain containing six double bonds, and usually has cis- double bonds at all of 4,7,10,13,16,19 positions, which 
are important for living bodies. 



4 i i i n 1 n 1 A i 3 < e tinr at f 

may be also mentioned. 

The liquid oiis and fats include, for example, olive oil, camellia oil, macadamia nuts oil, castor oil, avocado oil, evening 
primrose )il mtl il i tnq a oil linsfxJoi! 

safflowei 5il o ee c 
Japane- c t < 
carthanus oil), palm oil, coconut oil, peanut oil, almond oil, hazelnut oil, walnut oil. grape seed oii. squaiene, squalane. 



Further, the solid oils and fats include beef tallow, hydrogenated beef tallow, neat's-foot tallow, beef bone tallow, mink oil, 
egg yolk oil, lard, horse fat, mutton tallow, hydrogenated oii, cacao fat, coconut oil, hydrogenated coconut oil, palm oil, 
hydrogenated palm oil, Japan wax, Japan wax kernel oil, and hydrogenated castor oil. 



sni' mi) thrm i 1 > t n I fiom viewpoints of the 

particle Oiarneter and the stability of the emulsion composition. 



[0049] fur tn .therfa i e, for ex e >carbons ^ as; Mq f i ,1m Vaseline, 

ceresin and microcrystalline wax; waxes such as carnauba wax, eandellla wax, jojoba oil, bees wax and lanolin; esters such 
as isopropyl n i ! r * 1 i la Imil 

acid, stearic acid, isostearic acid, linoieic acid and arachidonic acid; higher alcohols such as cetyi alcohol, stearyl alcohol, 
>a ,fe i \[ si >h , i c ;i /tin - 

fi ->il- ^ ^ t, < h arp mixtures of 

r , < < > . - ' > ' p ,i 1 \ i i iiyt mm or 

sphingosine skeleton, a fatty acid residue, and a phosphoric acid residue as essential constituent 



-j which a base, a poiyhydric alcohol, or the like may be bonded. [0051] The emulsion composition according 
to the first embodiment contains as an emuisifier a sucrose fatty acid ester In which the fatty acid has less than 18 carbon 
atoms. When the sucrose fatty acid ester in which the fatty acid has less than 18 carbon atoms is used, a stable emulsion 
composition with no occurrence of coagulation or precipitation car; be provided even when the emulsion composition 
contains a catechin. From a viewpoint of effectively preventing the occurrence of coagulation or the like, the sucrose fatty 
acid ester in the emulsion composition according to the first embodiment preferably has 12 to 16 carbon atoms and. motet 
preferably has 12 to 14 carbon atoms. 



f >< f - u< nsm rtynst c anJs^r>r > > ucro; 

palmitate are 'he first embodiment, either a single sucrose fatty acid ester or a mixture of plural sucrose fatty- 

acid esters mav be used. The foiiowluo may be mentioned as ■. y in a products: for example. Ryoto sugar esters P-070 
P-170. P- 1570. P-1670, M- 1695. 195. t. -595. L-1695, and LWA-1570 manufactured by Mitsubishi Kagaku Foods Corp., 
and Cosmelike P-160, M-160, L-10, L-50, L-160, L-150A, and L-160A mam j t i ; >k < > Lie 

They may be used alone or in combination of two or more of them. [0052] The blending amount of the sucrose fatty acid 
ester is preferably from 0.1 to 50 mass%, more preferably from 0.5 to 20 ma.ss%, and further preferably from 1 to 15 
mass%, with respect to the amount of the emulsion composition. When the blending amount of the sucrose fatty acid ester 
i ' I > to til i n ; r be 

sufficient. On the other hand, when the blending amount of the sucrose fatty acid ester is 50 mass% or less, foaming of the 
emulsion can be suppressed appropriately. 
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[0053] Fur he n i a r < tiU oimcnt anomr t > i isi beu-,ed 

iogether. The emulsifier that can be used together is not particularly limited so long as the emuissfier is soluble in an 
aqueous medium, and is oofc t\ - m v. n i < v. < simulating property and exerts less adverse 
effects on environment. Examples of the rtonionic emulsifier include organic acid monoglyoerides, propylene glycol fatty acic 
esters, x Us , e condensed i in t esters, it a fatty add esters, and polyo>:yethyiene sorbltan fatty acid esters. 
Sorbltan fatty acid esters and po - - orbitan fatty acid esters are more preferable. The emulsifier is not 
ne< > < t h ) i sii< i " k i i n i < u fU re 

[0054] When using a glycerin fatty acid ester in the emulsion composition according to the first embodiment, the glycerin 
fatty acid ester is preferably a poiygiyeerin fatty acid ester having a glycerin polymerization degree of 6 or less wherein the 
number of r e i n atoms in the > acid in the ester :s | or less Such a glycerin ratty aoa ester can effectively prevent 
"< jii or the tike :n the emulsion composition wimout deteriorating me emulsion stability of the polyphenol compound 
even when the emulsion composition contains a catechin. The degree of polymerisation of glycerin i more preferably from ' 
to 6, and most preferably from 4 to 6, from a viewpoint of the stability of the emulsion composition containing a catechin. 
Further, the numbi t j i t r< f < < >l n < iff al ii 

Examples of such poiygiyeerin fatty acid esters include tetraglycerin oapryiate, hexagiycerin caprylate, hexaglycerin caprate, 
hexagiycerin iaurate, and hexaglyeeuii iriynstate. Hexagiycerin Iaurate, he^agiyeerm ri t t and tetraglycerin caprylate 
are preferable from a viewpoint of the emulsion stability of the emulsion composition. 

When a mono- or poiygiyeerin salty acid esler is contained, the amount thereof can be from 0.1 mass% to 50 mass%, and 
more preferably from 0.5 mass% to 20 mass%, with respect to the emulsion composition, from viewpoints of emulsion 
stability and coagulation prevention of the emulsion composition. 

[0055] From a viewpoint of emulsifying power, the emulsifier in the first embodiment has a MLB of preferably 10 or more, 
more preferably 12 or more. When the HLB value is excessively low, the emulsifying power is insufficient in some cases. 

Hi { 1 f a in v oiil, u f ■ 

calculation formula, for example Kaws ? t s formula can be used. Kawakami's formula is shown below. 

HLB=7+1 1 .1 log (M w /M 0 ) in which M w is the molecular weight of hydrophiiic group(s) and M 0 is the molecular weight of 
hydrophobic group(s). 

N eic may also be used. 

f itxi .isra |o</< ri t m la - < - - ri < tx i inq the 

-id i ! e " » i to The emulsion con josifcc sec ding to the firs: e j i ent may contain a phospholipids 
as an emulsifies The phospholipid includes a glycerin or sphingesine skeiesoii, a tasty acid residue, and a phosphoric acid 
residue as essential constituent components, to which a base, a polyhydric alcohol, or the like may be Ponded. [0057] In the 
invention encompassing she first ano the second embodiments, usable 

phospholipids include, for example, glycerolecithins such as c : -h - . <- - ', r ' ' -H 

c i ( 1 N ^ c N . , , £ . hj a , t e o <■■• ' ) j ih tti fy! 

Inositol, phosphatidyl glycerin, and diphosphatidyl glycerin tcar-ciiollroin and spnlngoleclfhlns sucn as sphingomyelin. Also 
include are various kinds of lecit • • sec ents described above, which may oe derived from plants such as 

l , - v \ t e o> - i \ ' f" o r n n n i ' r rn , t n f t 

{ . - ^ j ^ While the ong 3 of the phospholipids are not limited, purified mgredies-its are particularly suitable. In the 
invention eithr , o - , t cm o.'< - f plural phospholipids may be used. 

Among the phospholipids, lecithin (phosphatidyl choline) is preferable in view of easy availability, safety and emulsis 
property. 

[0058] Since the lecithin has a hydrophiiic group and a hydrophobic group in the molecule, it has been used as an emulsifier 
the feld olf joJs med ine arte cosmei f ateria avmg a i i 
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^ h< < mil/; I ii= t v ile 

iron: viewpoint of rr > f e fat-solubie ingredient, where e 

lecithin have a lecithin purity of 80 mass% or more, ir preferably 90 mass% or 

[0059] Examples of the lecithin include various types of conventionally known lecithins extracted and separated from living 
i' h < , ' -i i \ ,« I \ CiOk '■eiiP'- and IE Clfv AS EE 

PTsnuEac) ed « Riken Vitamir Co . Ltd. 

[0060] In the invention, usable lecithins are not limited to the highly pure lecithins, and the following are also usable: 

h ; f Hjf i ^ v ' 1 J C K 

lecithins and the like. Such hydrogenated or hydrcxylated lecithins are particularly preferable for cosmetics applications. Ths 
hydrogeuatlon is conducted, for example, by reacting lecit hi n f hydrogen in 1 presence of a catalyst !u t t or 
n v J j - i jrt are hydrogenated. The hydrogenation improves the oxtdation stab:i:ty of 

lecithin. 

The enzymatically decomposed lecithin Is also referred to as lysoiecithlrs; lysoleclthln has an improved hydophiiicity and is 
obtained v I *o act on lecithin and hvdto r c f ihcti o as jincie-ise 

the number of hydroxyl groups. 

Further, the hydroxylatlon may be achieved by the following process, lecithin Is heated with hydrogen peroxide at high 
concentration and an organic acid such as acetic acid. 

tartaric acid, or butyric acid, resulting in hydroxylation of one or more unsaturated bonds in the fatty acid portion. The 
h,o' . i Improve:; the hydrophllloity of lecithin 

Such phospholipids usable in the invention may be used alone or in the form of a mixture of plural kinds of phospholipids. 

[0061] In the gentle e erasing ph hoiipid or a mixture of plural phospholipids may be used. 

In the emulsion composition according to the invention, the content of the phospholipid >s preferably from 0.1 to 10 mass%, 
more preferably from 0 2 to 6 na c > a - further preferably from 0,5 to 5 mass%. 

When the content of the phospholipid is 0.1 mass% or more, the emulsion stability of the emulsion composition tends to be 
ir )iwJ Fj lit n en 1 t < n a < , r , n , i In qh 

separation of excessive phospholipid from the fat-soluble Ingisdlent eoes not occur, which is preferable in view of the 
emulsion stability of She emulsion composition. 

[00621 When another emuisifler is used together with the sucrose fatty acid ester in the emulsion composition according to 
the first embodiment, the total amount of such an additional emulsifier and the sucrose fatty acid ester may be within the 
(inipdf f I < , - ^ t i > ' in i, 

preferably 30 mass% or less, with respect to the total amount of the emulsifiers, in order to ensure the effects according to 
the first embodiment. 

[0063] The emulsion composition according to the first embodiment preferably contains a polyhydric alcohol from viewpoints 
of further reducing the mi pamcle diameter and maintaining the small particle diameter s;abiy for a king time. 

[0064] The p - ^> - - me second embodiment has functions such as moisture keeping function and viscosity 
a -Ulhitq f,m hen f u « h t in r and 

the oil and fat Ingredient, promoting the interface to spread, and facilitating formation of fine and stable particles. [0065] The 
polyhydric alcoh jIiii i'- - i i he- 1 m > r i - e n - f " 

inclu 1e glvc-Tin Ci ilyt c-nri ngvu tin I I in fit rn ilytr! 

polyethylene glycol, 1,2-pentanedlol, 1,2-hexane diol, propylene glycol, dlpropylene glycol, poL, ' , at yiene 

jly i :h h I v ycc ientae tf tol, neopentyl glycol, maiiitol, reduced starch syrup, fructose, glucose, sucrose, lactitol, 
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palatin erytnrito! s nitel, xylitoL x lucese, lactose, marmose. t t ctose inccitoL 

pentaerytnrltol, mal!o;riose ; sorbitol, sorbitan ; trehalose, starch decomposed sugar, and starch decomposed 

sugar < 1 i alcohol. Either a single polyhydric alcohol or a t > of plural polyhyduc alcohols may be used. 

jo<\h ii h< ' ' i ' i 'i i g , o r r< h I »l j c > in - no i r I > uie 

Use t [ r r = J t jn in the 

intcrfaual u n i ! t t I 

stable particles. As a result, it is possible to further improve the intestinal absorption in a case of food application, and the 
transdermal , - , u, m a case or cosmetic application. [0067] I particular, ceo o glycerin, among the polyhydric alcohole 
satisfying the conditions described above, is preferable since It enables further reductic of i tick diameter o 

the emulsion and stable maintenance of t small particle diameter for a j t and the coagulation preventing f 1ft t 
according to the first embodiment are exhibited most effectively. 

fOli ioj f \ :mi n / ^ ; n i i f 

further preferably from 30 to 50 mass%, with respect to the emulsion composition according to the first embodiment. At a 
t >r e (. t ai e ol the type and the 

content of the fat-soluble ingredient. On the othe r ^ may achieve the 

desired effects with the viscosity of the emulsion composition adjusted within an appropriate range. 

[0069] The content of the polyhydric aicohoi is, preferably, from 10 to 60 mass%. more preferably, from 20 to 55 mass%, 
and, further preferably, from 30 to 50 mass% with respect to the composition according to the second embodiment. At the 
content of h< )o, / ho o '0 ' , \ >r more, a sufficient storage stability can be obtained irrespective of the type 

and the content of the fat-soluble material. On the other hand, at the content of the polyhydric aicohoi of 60 mass% or less, 
the aimed effeci can c n an 

[0070] Further, the emulsion-containing composition according to the first embodiment preferably contains an antioxidant 
from a viewc mm »f pr< < t Jeu a jation of the catechlri. fat-soluble ingredient, and the like. 

The content of the antioxidant in the emuision-containing composition accoidmg to the ir: n f n< ? !ly from 

0.1 to 1 0 mass%, preferably from 0.1 to 5 mass%, and more preferably from 0.2 to 2 mass%, from a viewpoint of effectively 
preventing the degradation of In carecnm, fat-soiubie ingredient, and In like. 

In the first embodiment, when the antioxidant is contained in the 

emulsion-containing composition, the antioxidant may be contained either in the oil phase or in the aqueous phase. 
However, 1 >m a viewpoint of a < < stability or the j ut ingredient t g , carotenoid). it Is preferable that each of the 
aqueous phase and the oil phase contains at least one antioxidant. Further, so long as It is contained in the final emulslon- 

i 1 n i composition according to the 1 embodiment if timing of addition , no; particularly limited. The antioxidant 
may be contained in the emulsion composition, or in the liquid component to be mixed with the emulsion composition, or it 
i av i t a 1 \ ir I m o,o ii t 

[0071] The antioxidant used in the emulsion-containing composition according to the first embodiment is not particularly 

x f i if vnds 

composed top - sola impounds composer phono ' g ie antioxidant 

may be a Ii Jr h a > n a <- < j i 

v •• •> - , compounds belonging to class (a) of compounds may be mentioned as examples of the 

Jr jp' i!h a > examples of the fa: 



Specific examples of the classes (a) to (d) of compounds as antioxidants usable in the first embodiment are described 
below. However, the specific examples should not be construed art limiting the scope of the antioxidants usable in the first 

Examples of ascorbic acid, ascorbic acid derivatives, or salts thereof include L- ascorbic acid, sodium L-asoorbate, 
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I comata. caiclsm L-ascorbic acid phospha: •< - ; no ium sa >f * jcorbk: acid 

phosphate ester, a L-ascorbic acid sulfate ester, a disodium salt of a L-ascorbic acid sulfate ester, and L-aseorbie acid 2- 
glucoside. Among mc r L -ascorbic acid, sodium L-ascorbate, L-ascorblo < ' - In s lo a - a , , a > f ,t l..-ascorbi< 
acid phosphate ester, and a disodium salt of a L-ascorbic acid sulfate ester are particularly preferable. 



[0073] As the antioxidant:; belonging to (a; ascorbic acids used far the first embodiment, commercially available products 

'i v r > ample, by Takeda 

Ph f Pi < fit i C ' x ' <s ^ k J ' Ji p I 

ascorbate (manufactured, for example, by Takeda Pharmaceutical Co., Ltd., Fuse Chemical Co., Ltd., BASF Japan Ltd., or 
Dai-ichi Kogyo Seiyaku Co., Ltd.), ascorbic acid 2-giucoside (for example, AA-2G manufactured by Hayashibara 
Biochemical Lab It - - f - 



L-ascorbate phosphate (for example, Ascorbic acid PM "SDK" (manufactured by Shcwa Denko KK), NIKKOL VC-PMG 
r ii i / Nikko Chemical- (a Ik ci '- • 4 d 

Class of Compounds Composed of Tocopherols 



Tocopherols used in the emulsion composition according to the first embodiment are not particularly limited, and may be 
<- ! (i It m r | { I d r n ii t Tt c 



The class of compounds composed of tocopherols and derivatives thereof include tocopherols and derivatives thereof, such 
i c > > In i r i h< i ii ( -mate, dl- 

o-tocopheroliinoieate, dl-a-toc< 3 ro! s ate, and tocotrlenois such as a-tocotrlenoi, p-tocotrienoL y-tocotrienoi, and 5- 
tocotrienol. They are often used in a slate of a mixture, and can be used in a state referred to as an extracted tocopherol or 
a mix tocopherol. 



The content of the tocopherol in the ei <= i >t 

particularly limited. The ratio of the amount of the tocopherol to the amount of the emui< i ' v >r v < f - f, ^Y'aoly in the 
range of from 0.1 to 5 by mass, more preferably from 0.2 to 3 by mass, and further preferably from 0.5 to 2 by mass. [0075] 
(c) Class of Compounds Composed of Polyphenols 



The group of compounds composed of polyphenols Include fiavonoids (anthocyanin, flavon, isofiavon, fiavan, flavanon, 
rutin), c eno . * „ < , furl 
since such compounds are contained at high contents in the extracts derived from natural products, such as those describee 
below, they can be coed -.r- the form of extracts. 



0076] Example t Mucuna blrdwc a extracts, gentian (Gentiana triflora) 

extracts, Geranium thunbergli extracts, cholesterol and derivatives thereof, hawthorn extracts, peony extracts, ginkgo 
extracts, [ a a skullcap extracts, i exiracis, Rugosa rose ;iv:alkal) \ ta sanpenzu icasslat extracts, jium li< 
extracts, parsley extracts, Paecnla suffrctlcosa (Moufan Cortex.) extracts, Japanese quince extracts, Meiissa extracts, ainus 
fi na fruit extracts tr^ v err t is r t *t t s c> r t t (o mg 

tea, black tea, green tea. etc.), microorganism fermentation metabolic products and Momordica grosvenorii extracts (terms 
in the brackets describe another m of plants and name of crude drags) Among the polyphenols, particularly preferable 
ones include catechin, rosemary extracts, 

glue >sy eilaoir i gallic acid 



d in the first 
e eliagic acli 



jlucosyi ru zymaticaliy decomposed ru Ji< RUTIN K-2, P-iO manufactured by Kim 

snd aG Rutin manufactured by Ha chemical Laboratories, inc., etc.), and SANMELiN s 

■manufactured by San-Ei Gen F.F.L, Inc. [0078] (d) Class Composed of Radical Scavengers 
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i t ! <,ng % i enL d jidif'Sl a< 

soon as possible and disconnecting chain reaction (described in: "Abura-Kagaku Binran" (Handbook of Oii Chemistry), 4th 

Edition, editel if a > r k , 2001). 

As ; r * , ' • " i - ' r to f r f 1 t. i has been known in which the substance 

to I ! 'k is mixed with a reagent and 1 process of scavenging radicals :s measured t a spectrophotometer or ESR 

[ It ■ tic n S[ t i h t t I V-H i i n ! % r ma to 

used as the reagent. 



In tb< first t r ii n a compound is considered to be a radical scavenger If the time required for the { < ■ / ■ value 
PC) alue) of an oil to rise 1 r 
c > ,i m - ime \ r ( requ ed blank Oil Olive oil 



Addition amount: 0.1 mass% to oil and fat 

l healed a 190°C, a POV value is measured with time, and the time required ant;; She POV value 

reaches 60 meq/kg is obtained. 



[0079] Among various Kinds of antioxidants described in Kajimoto "Kousankazaino Riron to Jlssai" (Theory and Practice of 
an is vj ; it 38' or Sav m, hto x 1 ib Kousan 5 ai hi < < Ito k) (Taiseisha, 

1976), those functioning as radical scavengers may be used as radical scavengers in the first embodiment. Examples 
ih r jf < f I Oh r Jar >idani n h i hen lene Oksmine 

and oii-sciubilized derivatives of ascorbic acid and erythorbic acid. 



While preferable compounds are illustrated below, the tost embodiment is no: limited thereto. 



[0080] The compounds hssvlng the phenolic OH x:lude gualac gum, nord a i NOG A } it e era l>HT 

(butyl hydroxy toluene), BHA (butyl hydroxy anisol), tocopherols and bisphenols. The gallate esters include propoy! gallate, 
butyl ]i * and octyi gallate. Parhcaiahy preferable are, at leas: one member selected in dibatyl hydroxy t tit butyl 
hydroxy art:so:, nordstv, to tocc phe c ; 



The amlne-based compounds include phenylene diamine, and diphenyi-p-phenylene diamine or4-ammc-p-diphenylamine h 
more preferable. 



?t . . ■ a- d erhthorbic acid include, for example, L-asco ate ester, L- 

ascorbyi t m-i - 1 a s c :. -ascorbic end p ^ i - erythorbic acid palmliate esler, erytnorbyl < tat or air toa-e 
[0081] Among the antioxidants, at lea" i p referable from a 

viewpoint of the ability to prevent .< „ r of - t, n < , 100821 While the metnod of producing the emulsion • n x ^ ic 
in the first embodimer , r 

mul if or - ^ > , - , ' Lin i i fa: 

soluble ingredientsvich as carotenoid. a fat-solubie emuislfier. a fat-soluble a^fccxid? t ptionallv another oi or fat to 

m x dhf> cw> dt 

thereby obtaining an emulsion composition. 100331 While the ratio (by mass) of the oil phase to the aqueous phase during 

i c ;ai e s ,has<- a < iffferabvinihe range 

of from 0 1"" r ru - e ably from 1/99 to 20/80. 



An oil phase/aqueous phase ratio of 0.1/99.9 c no re Is prafera e since the amou 

i \ r u i t i t i ti fat t he - i 

phase ratio of 50/50 or iess is preferable since the concentration of the surfactant Is not excessively lew and, accordingly, 
the emulsion stability of the emulsion composition may not be interior, [0084] For the dispersing emulsltication. a one-s;ep 
emulsifying operation may be conducted; however an emulsifying operation having at least two steps Is preferable from the 
i ,} , J - -ij)' ;les. 
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f t t 1 1 \ ] f v » lit 

a high-pressure homogenizer or the like may be 
j il <■ ' ' i j / I I r ! f -hi i . ng i usual emulsifying apparatus 

ut - 5 r i -i r ' i I! i ' J j 

spf.< at I ^ 1 1 , . \ If ti It 

with further in .proved unifor rnity. Further, the ope-ation .nay be conducted plurai times In c to make r diameter of the 
liquid droplets more un io m (. i id n >n < » j int- 4 jif parsing ernuisification m the first 

embodiment is not particularly limited, it Is preferably from 10 to 100°Cfrom a viewpoint of the stability of the fat-soluble 
in ut ' | - < i 1 '< c 1 ' i ul"f<) olub > 

ingredient to be used. 

[0086] Examples of the high pressure homogenizer Include a chamber type high pressure homogenizer having a chamber jr 
w c - a , - t - - - -\\ > oi ni/oi ha.im) »i 

homogenizing valve. Among them, a homogenizing valve type high pressure homogenizer is preferable for the process for 
>r - i 1 i h if iif]u f to be 

treated can be controlled easily, and the pressure and the flow rate during operation can be set arbitrarily, which broadens 
the operation range. 

Further, although the degree of freedom for operation is low, the chamber type high pressure homogenizer can also be usee 

1 c . Jft \ > I 

easily. [0087] Examples of the chamber type high pressure homogenizer include a MICROFLUIDiZER (manufactured by 

' dit - Co ) NANOMl/f R (manufacture by Yoshida Kikai Co., Ltd.), and Ut.TIMIZI-R (manufactured by Sugino 
Machine Ltd.). 



Examples of the homogenizing valve type high pressure homogenizer Include a Gaulln type homogenizer (manufactured by 
APV Co.), a Rannie type homojen e i n i u 1 i In u man -factured by Niro 

Soavi), a homogenizer (manufactured by Sanwa Machine Co. inc.), a high pressure homogenizer (manufactured by Izumi 
Food Machinery Co it and a super high pressure homogenize; na by I Laboratories; Co.) 



• ^ u . f ^ f r i n niK i 

more piefeiat ly f i j a ' c 1 d ? n f Pa 

i n c ti jtu ie » emulsii ed 

and dispersed composition — is preferably 

"i r ti -> 1 t ■■ >< r jmposiiion 

obtained through the steps described above is an O/W emulsion In which emulsion pedicles (emulsified particles) containing 
ttK at-si ;r-5d:« . - N " > ' ii i 

In r< iicul in i i t < nr r il n n >r nfy s 1 

oe obtained. [0090] 'Process for Producing Water-ln-OII Emulsion) 

i t lot es- 1t ;rjd 3 the emulsion compusii i he n 11 

n - l - . - - ing the following steps is preferable: (a) dissolving an emulslfier in an aqueous medium (for 
example »i i i i r -m a f h i i h > \ 111 mn aqueou t t i> j mnti Jissol/in j m i-i 

soluble material (for example, a fat-soluble carotenoici) and a phospholipid to obtain a oil phase ? 
phase and the oil phase under stirring and conducting dispersing ernuisification to obtain an emulsion composition. 

In the pioti^ci t ; n n 1 ti f 1 ti in 1 <> iu- phast u< 

the same as the constituent ingredients of the emulsion composition according to the second embodiment, and preferable 

\> v iv v < - < 1 , V - v o T^e preferable combinations mentioned In the description on the 

constituent ingredients of the emulsion composition according to the second emt - I also preferable in the 
production process. 
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[0091] While the ratio (by mass) of f i i phase to the aqueous phase during the dispersing emuislilcatioii I:; no; particularly 
limited, the oil phase/aqueous phase ratio (rr a^-. .... :he range of from 0.1/93.9 to 50/50, more preferably frorT 
0.5/99.5 to 30/70, and further preferably from 1/99 to 20/80. 

An oil phase/aqueous phase ratio of 0.1/99.9 or more is preferable since the amounts of effective ingredients are not 
excessively ml! and, accordingly, the emulsion composition may have no practical problem Rmheo an oil phase/aqueous 
phase ratio of 50/50 or less is preferable since the concentration of the surfactant Is not excessively low and, accordingly, 
tin i i Ira H | /] f he ci f i i r i : i > 

emulsifying operation may be conducted; however an emulsifying operation having at least two steps is preferable from the 
standpoint of obtaining uniform and fine emulsified particles. 

p< ific II, it i ■> , i r ul f n <vifl 

a high- pressure hornogenizer or the like may be combined with a one-step emulsifying operation In which emulsiflcation is 
conducted by 

Oslng a ut t oratus utilizing a shear or tic for example, a stirrer or an impeller agitation, a homo mixer, 

a i tin hi flowing type shearing apparatus, or the like). Bv the use of the high pressure homogenize;-, i emulsion may 
include fine liquid droplet particles with further improved uniformity. Further, the operation may be conducted plural times in 
order to make the diameter of the liquid droplets more uniform. [0093] While the temperature condition at the time of the 
dispersing emuisifieation in the second embodiment is not particularly limited, it Is preferably from 10 to 1CQ°C from a 
viewpoint of the stability of the fat-soluble ingredient. A preferable range may be selected appropriately depending, for 
<ar ' he I >< of the fa -oluble ingredient to be used. 

[0094] Samples of the high pressure homogenize;" Include a chamber type high pressure homogenize; having a chamber i 
which a flow path for the liquid to be treated is fixed and a homogenizing valve type high pressure hornogenizer having a 
hornogeniznq <>e mo nn< fh n i horn y -i ncj i t t 1 i n 1 »hr 

producing the emulsion composition according to the second embodiment since the width of the flow path of the liquid to be 
treated ca I r I < > e *nd the flow rate during operation can be set arbitrarily, which broadens 

the operation range. 

Further, although the degree of freedom for operation is low, the chamber type high pressure hornogenizer can also be usee 
- o- ^ c „o '-^ up- o1 

easily. [0095] Examples o'i chamber type high pressure homogenize;' include a MlCROH..UiD;ZER 1 umd by 

M r rthdit Co.), K " b f /r;ia;iufacture by Yoshlda Kikai Co., Ltd s, and Ui.TiMlZf/R /manufacturer: by Sugino 
Machine Ltd.). 



Examples of the homogenizing valve type high pressure; homogenize;' luc;lude a C a type nomogeuizer (manufactured by 
APV Co.), a Rannie ty| ; /manufactured by Rannie Co.), a high pressure hornogenizer (manufactured by Nlro 

Soavi-. a homogenize; (manufactured by Sanwa Machine Co. Inc.;. a high pressure hornogenizer (manufactured by 1/ r 
Food Machinery Co. Ltd.), and a super high pressure hornogenizer (manufactured by IKA Laboratories Co.) 



[0096] In the second embodiment, the processing pressure in the high pressure hornogenizer Is preferably 50 MPa or 
higher, more prefemoiy from 50 to 250 Pa and 1 rt r preferably from 1 < to 250 MPa. 



Further, from a viewpoint of maintaining the particle diameter of the dispersed particles, the emulsion liquid — an emulsified 
and disperse! jh a coole vitr > 1 sec cteletal y \» 1 > sec, from passing the 

chamber. 

[0097] 7 he emulsion composit- n ' > oh ihe steps described above is an O/W emulsion in which emulsion 
p.irtic s con i t it r lient are dlspersei a ium 

In particular, in the second embodiment, an emulsion composition in which fine emulsion particles are dispersed uniformly 
ca t obtained [0098] (Partiel< amefe and evaluat lofem Jion -< nta.ining) composition) 
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ii viewpoints of 

particle stability and transparency, and is more preferably from 5 to 100 nm from the viewpoint of transparency. 

The particle diameter of it;;; emulsion composition m the second embodiment i:; preferably 200 nrn or leas fr o-r- viewpoint of 
pi i „ r ^ e t,rt 1^! i c. . 1 i nm t <-s um the 

view; >in of a pai cs 

i > u ul the present specification, the particle diameter refers to a volume average particie diameter unless otherwise 
indicated. 

[0099] The particle diameter of the emulsion (-containing) ooniposlhon used in the invention can be measured, for example, 
by a commero3i part ., - mt -enf As a measuring method for the particle diameter 

distribution of the emulsion, an optical microscope method, a contocal loser microscope method, en electron microscope 
method, an atomic *t c ght scattering method, a laser diffraction method, a dynamic light 

ttk in t t i t ( ! < if lie 1 an 

ultrasonic attenuation method, and the like have been known, and apparatuses corresponding to the respective principles 
are marketed. 



In view of i 

preferable for measuring the emulsion particle diameter in the present Invention. Commercial measuring apparatuses using 
the dynamic in scattering method Include NANO-TRACK UPA (manufactured by Mikkiso Co., I It dynamic light 
scattering type particie diame <■ ■> n _ " ^ - -> Go Ltd.), 

sric > c n a1 (A i t J 

Tno particle diameter In the invention refers to a value measured fir t,pe particie diameter 

distribution measuring instrument LB-550 (manufactured by Horiba Seisakusho Co., Ltd.), and specifically to a value 
measured as descr ibed below. 



In the measuring method of the particle diameter, a sample is diluted with pure water seen thai the concentration of the fat- 
- > i e i ^ r e , cs x if ' > oil \ he- 

particle diameter can be determined as a median diameter at the following settings: "specimen refractive index = 1 .600", 
"di p< ;r un , " , ' , / mi water". 

The particle diameter mentioned in ihe Invention refers to a value measured at 25°C by using the dynamic Eight scattering 
type particle diameter distribution measuring instrument. 

[0100] The transmittance of the emulsion (-containing) composition according to the invention is determined by diluting ihe 

Mini' i n t i in i it t u " '-(. 'o < - 't s ' - t I i < > 

and measuring the transmstiance a « ' dvelength of 700 nm using a spectrophotometer with pure water 

being usee as a control sample. 

Regarding preferable transparency, the transmittance measured by the evaluation method described above is preferably at 
ieast 80%. particularly prelerabiy a; least 8o%, assuming the ic .m 1 oi distilled water as 100% When the 
transmittance relative to that of distilled water is 80% or more, the emulsified particles of the emulsion (-containing) 
cor c jf in a' > i ' ! , ^ a - " i i ' i 1 ' > 1 1 e e \ s i ■> a naming 

composition according to the first embodiment has pH of from 2.5 to 6.5. When the pH is 2:5 or higher, ihe emulsion- 
containing composition can exhibit, for example, a sour taste Ihat is acceptable as a drink. When the pH is 6.5 or lower, 
browning of the catechin solution can be suppressed. The pH of the emulsion composition is preferably from 2.5 to 6.5, and 
more piefeiaL y f cm o o k <t s 'rt ii viewpjinff j -ge * it t i< 

taste t< tto r i „ i - ^ ; ^-c ; nd the stability of t e, --lait- ^ ^ / -o^ > - u t p< >inon 
io coagulation clpltatlon, c e like. [0 32] S ce i e e ulsic -containing composition according to ihe first 
! i j facility < d a t > < i S f r 50 ?!tion even 

when it contains a catechin, the emulsion-containing composition s p cpiied to foods and topical products. That is 

the food and the topical product according to the first embodiment include the emulsion-containing composition according to 
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' , \.'. V , , run ni y i i < ; ;< k - rt r 1 > < m m, > 

\ d f the food or i topical product according to In t embodiment can be i »»> for example, by r x irn lit 
emulsion-containing cornposltion according to the first embodiment and optional ingredierst(s) that can be added for attaining 
desired purposes by a common method. 

[01 04] When the emulsion-containing composition according to the first embodiment is used as food, particularly drink, a 
sweetener and/or a ragrant m rflavo as < 

Any sweetener may be used so long as it is a material exhibiting sweet taste. For example, they include fruits juice, sugar or 
artificial sweetener. 



The sugar h ulc m >• > if such as glucose, fructose, galactose arid >r - /< - sugar, dlsaocharices such a:; 
sucrose, lactose and palatlnose, and oligosaccharides such as fmcto oligosaccharide, isomaito oligosaccharide, galacto 
< li o t K i i ' 1 de 

alcohols such as maitltoi, Isomaltitoi, and lactitoL trisaccharide a cr 

or higher- saccharide alcohols such as ollgo saccharide alcohol, and sugar alcohols such as powdery reduced maltose 
syrup. 

Examples of the artificial sweeiener include stevia, aspartame, saccharin, giycyrrhlzin, thaumatin, and sucraiose. 

[0105] E>a ^ a' a< <u " > ano synt' oti; f a-jf , ftm natural 

fragrant materials include, tor example, fragrant material-containing products prepared by common methods from grass 
roots, wood bark, flowers, fruits, fruits skins, or other animals and planis as the raw materia is. The natural fragrant materials 
also Include essentia! oils separated by treating natural materials by a steam distillation method, a squeezing method, or an 
extraction method. 



The synthetic frag rani materials Include, for example, fragrant materials derived from cofiee, fragrant materials derived from 
red tea, fragrant materials derived from green tea, fragrant materials derived from oolong tea, fragrant materials derived 
from cocoa, fragrant materials derived from herb, fragrant materials derived from soice and fraaran: maienals derived from 
fruits. 

[0108] Further, the food according to the first embodiment may de a packaged drink obtained by packing the emuis:on- 
contalning composition according to the first embodiment in a container. The container used for the packaged drink may be 
an >> a he ^ 1 i\i ^ Pi i Lottos p-nei pat ks g ass 

containers, aluminum cans, arid steel cans. 

[0107] When the emulsion-containing composition is a food according to the first embodiment, the form of the emulsion 
c - -c 1 - ^0 v - - o , . 1 ' n , no' < '' , • , ' ' 

forms, for example, powdery forms, granular forms, and solid forms may be mentioned. When the emulsion-containing 
composition :s modified lo such a modified form, common processing means may be applied as it Is For example, 
pi o ^ k., ' m . ■ s ' j e T t 

ernbodlmenl in a liquid form to a drying step. Alternatively, a mixture of an emulsion composition and a vvaier soluble or 
water dispersibie material may be subjected to a drying step, and then a powdery, solid powdery or granular materia! may 

thod ii li" i i i « i i snd examples thereof 

include spray drying, freeze-drylng, vacuum drying, shelf drying, belt drying and drum drying. 

[0108] As described above, the emulsion-containing composition according to the first embodiment can be used to render 
an antioxidant effect, an anti-inflammatory effect, a skin aging preventive effect, a whitening effect, suppression of body fats, 
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or the like, or can be used as a food or a topical product, or can be used in c r 1 ,v " " ' <oe o na er al o 
cosmetic material. 

o in o n ^ , . 1 . -a < i 

emulsion or the like and excellent in the emulsion stability even when mixed with a solution containing a polyphenol such as 
* i < Inn At co jin j v h c « - > I 

■ r v in f > tit In In iiul i ju 

composition Is mixed with a solution containing an organic acid sucn as ascorbic acid or citric aod and/or a salt thereof in 

Hi \ f >( mi i i t >n -rf ai mi/ ] In 

emulsion composition with a solution containing an organic acid and/era salt thereof in addition to the polyphenol 
compound. 

When a mixture of the emulsion composition according to the second embodiment and the polyphenol compound or the like 
mi 8 ) > I in ri ( c I V Mm* 

liquid is preferably 20 mass% or less, and more preferably 10 mass% or less, with respect to the entire mixture liquid from a 
viewpoint of ensuring prevention of coagulation while retaining the functions deriving from the nip r J 

[01 10] 1 fit \ nil K/ 7 e t 

is not particularly limited, and examples thereof include fiavonoids (catechln, anthocyanin, flavon, isofiavon, fiavan, flavanon 
tin), p' m II i i i-uruimm t da, r arms. Further, 

since such compounds are contained at high contents In me extracts derived from natural products, such as those describee 
below, they can be i:3< she f r > 1 > < < <:racts an % Mucuna 

birdwoodiana extracts, gentian (Gentiana trifiora) extracts, Geranium thunbergii extracts, cholesterol and derivatives thereof 
h tul' >m , axiiai i > 

■> pnv los r ^ " ? su 1 .c"a (Moutan Cortex.) extracts, Japanese 

quince extrac Melissa < t ni irtna f ext ;ts, strawberry geranium extracts, rosemary (manner-nrou) extracts, 
lettuce extracts, tea extracts (oolong tea, biack tea, green tea, etc.), microorganism fermentation metabolic products and 
Momordioa grosvenoul extracts (terms m the brackets describe another rams of plants and name of crude drugs) Among 
the polyphenols, particularly preferable ones include catechin, rosemary extracts, glucosyl rutin, ellagic acid and gallic acid. 

[ I I Further, examples of trie organic acid and/or salt thereof used together with tne emulsion composition according to 
the second embodiment include L-ascorbic acid, erythorbic acid, citric acid, adipic acid, gluconic acid, succinic, acid, tartaric 
acid, acetic acid, mare acid, lactic add. phospnoric acid, as wen as derivatives or salts tnereof. 

[ r I i < It t t I t Aii »)d,rl ~>corbate, 

potassium L-ascorbate, calcium L-ascorbate, a L-asoorblc acid phosphate ester, a magnesium salt of a L-ascorbic acid 
phosphate f >i i i iiii rl a < t 

ester, L-ascorbic acid 2-glucoside, L-ascorbic acid paimitate ester, and L-ascorbyi tetraisopaimitate. 

[0113] Exam pies of e > » , > 

potassium erythorbate, calcium enythorbate, erythorbic acid phosphate ester, erythorbic acid sulfate ester, erythorbic acid 
paimitate ester, and enythorby! tetraisopaimitate. 

[01 14] t ,< < it i u - - >m 

stability of the polyphenol compound even when combined with the polyphenol compound, and does not cause coagulation 
of emulsion. Therefore ao* ding to he s i or < i , < ho< pieventing coag latlon if i polyphenol 
compound in an 

h as the polyphenol compound, is also provided. 

[01 15] That is - ^ v i oagi.ilatlori of the polyptienr >rnpound accordin tc th« second embodiment is a 

method of preventing coagulation of the polyphenol compound in an emulsion composition including (I) a fat-soluble materia 
„ct ning t poh f i i i i i u i e fa a t 

d c s nethod includes adjusting the ratio of the amount of the t 
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to the amount of the sucrose fatty acid ester to 0.1 or less by mass. 

For the coagulation preventing method, the above descriptions given for the emulsion composition can be applied as they 
are. 

101161 As descubeo above. 1 emulsion composition according to the second ini shows excellent r !><- n 

stability even when the composition :s used after mixed with a solution containing a polyphenol compound, and dees not 
cause coagulation of )i polyphenol compound; therefore, ttie emulsion composition is preferably applied to foods and 
cosmetics. 

i . ie bJ a x iir h - -> h t at t < 

limited to skin cosmetics (skin lotion, serum, milky lotion, cream, etc.), lipsticks, sunscreen cosmetics and makeup 
cosmetics, examples of medicines Include, bet are not limited lo. energy drinks and revitalizers, 

Futt ct fc d mi < •< veto " I i v xmc"c<i' t' 1 ; 1 a< j I t r k 1 q t <• r . 5 on 

composition according to the second embodiment and one or more optional Ingredients that can be added for attaining the 
desired purpose by a common method. 

[0117] The addition amount of the emulsion composition according to the second embodiment when it is used as food or 
osmetics \ >n the type and the purpose of products, and thus cannot b© de-lc .-.in II, \ >r example, 

the addition amount of the emulsion composition with respect to the product may be within a range of from 0.01 to 10 
mass%, and preferably from 0.05 to 5 ma$s%. When the addition amount is 0.01 mass% or mote, the desired effects can b« 
expected. When the addition amount is 10 mass% or less, appropriate effects are likely to be obtained efficiently. 

The disclosure of Japanese Patent Application No. 2007-123614 filed on May 8. 2007 and the disclosure of Japanese 
Patent Application No. 2007-1 2361 5 fiied on May 8, 2007 are incorporated herein by reference in their entirety. 

Exemplary embodiments of the present Invention are described below. 

1 mim i i >\\ i r n; i 1 > I ingredient and 

an emulsifler containing a sucrose fatty acid ester, the fatty acid having less than 18 carbon atoms; and a catechin., wherein 
the composition has a pH of f rom 2.5 to 8.5. 

<?> The emulsion-containing composition as described In 1 wherem the catechin It; at least one catechin selected from 
the group consist g c tpsgallocatechin-S-gallate (EGCG), (-}-epigaiioc8techin (EGG), (-}-epicatechin-3-gallaie (EGG) 
and (-)-epit as \ ■ 

<3>Thee i slomo itaini r compositional 1 crit i 'A furt ?i :c is s y J polyglyce fatty acid este with a 
glycerin polymerization degree of 6 or less, wherein the fatty acid an atoms ot 

less. 



<'i> The emnislon-contalning composition as described ;n <1> further comprising an organic acid as an acldulant and/or a 
pH controller. 

<5> The emulsion-containing composition as described in <4>, wherein the organic acid is at least one acid selected from 
tfv i ouf - N N c j a< i na , y , , ml, - ' - » 

<6> The emulsion -centaining composition as described in <1>, wheio dn- fat , - in y ' xa comprises a 

carotenoid. 

<?> The emulsion-containing composition as described In <6>, wherein the carotene * - « - - < ' \ c 
thereof. 



)://www.wipo.int/pctdb/ia/wo.isp?WO=2008140065&IA=JP2008058687&DISPLAY=... 5/18/2010 



(WO/2008/140065) EMULSION-CONTAINING COMPOSITION, AND METHOD .. 



Page 21 of 27 



<10> The c '- ~>u m composition j described in i wherein the sucrose toby add ester i$ at least , ix p !x t 

selected from the group consisting of sucrose iaurate, sucrose myristate, and sucrose paimitate. 

i n in i. n| - ^ , 1 i p t i -a t 

laura e, hexaglyos sglycerin capryiate 

<12> A food comprising the emulsion -containing composition of <1>. 



<14> A iopicai product comprising the emulsion-containing composition of <1>. 

<15> An p J ' n composition computing a faf-soinbie material, a pnosphoiipld. an emuisifier ' nt in ; a sucrose fatty 
acid ester, and a (poiy)giyeerin fatty acid ester, wherein a ratio of an amount of the (poiy)giycerin fatty acid ester to an 

Jill! >UI fx ' >f 1? 

<16> The emulsion composition as described in <15>, wherein the fat-soluble materia! is a fat-solubie carotenoid. 

<17> The emulsion composition ss described in <16>, wherein the fat-solubie caoc oid i; i i > ' ■ and/or an ester 
thereof. 

<18> The emulsion composition as described in <15>, wherein the fatty acid In the sucrose fatty acid ester has a carbon 
number of from 12 to 18. 

<19>T'.- - r - r ^ - v 1 in <15> : further comprising a polyhydric alcohol 

<20> Tbe emulsion composition as described in --■ ;9>. wherein me poiybydric alcohol :s giycerin. 

I x f , ' - if! n,j i , ' 7, i ry ir 

higher when the content of the fat-solubie materia! is adjusted to 0.1 mass%. 

i i a v ) nm or less. 

<23> The em i scribed in <1 5>. wherein - - < xp ; dv > 

containing a polyphenol compound. 

OA- 1 'e , Is c , - , i ; v >p I m x em , •> ■ ... c - y ack 

ester. 

<25> A method of preventing coagulation of a polyphenol compound in an emulsion composition containing a fat-soluble 

o t ninq t po! pfnxi il x r ;ouna, a phcspholivi \ efat ania to and a (poly) 

glycerin fatty acid ester, the method comprising: adjusting the ratio of an amount of the (poiy)glycerin fatty acid ester to an 
amount of the s to 0.1 ot ^ss by mass. 
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EXAMPLES 

[011 f r r r vdiy with reference to examples. In the descriptions below, 

"par;'' and ,: %' : are on the mass: basis unless; otherwise specified. 

[0119] Example 1 



(Preparation of Emulsion Composition) 



: he foHowing ingredients were dissolved for 1 hour white being heated at /Q"C to obtain an aqueous phase composition. 



Sucrose laurate ester (HL.8-I 6) 120 g 
Glycerin 630 g 
Pure water 180 g 

[0120] Further, the following Ingredients were dissolved for 1 hour while being heated at 7QX to obtain an oil phase 
■ r a tir H aam i > i ' i< 

25 g 



Lecithin (derived from soy dean ) 9 g 
Mix tocopherol 1 g 
Coconut oil 54 g 

[0121] The <k till f p i 

thereto to obtain an emulsion. The thus obtained emulsion was subjected to a supersonic treatment (5 min), and then was 
emulsified by using ULTIMiZER HJP-25005 (manufactured by Sugino Machine Ltd.) at a pressure of 200 MPa at 60°C. 

mi fhi , i 5 ii' > t in ■ 

emulr Mil ~o<~ j < <. - V ' >i 



Furl' f a < < i in e a it manner except that the 

composition was changed as shown in the following Table 1. 

[0122] in 1 j!° I a e myrisiale ester, Ryoto Sue - f I 9 H s ut Kagaku 

Fools Com as j t r s u r 1 

Foods Corp. was used. As sucrose palmiiate ester. Ryoto Sugar Ester P-1670 (HLB=I 6) manufactured by Mitsubishi- 
Kagaku Foid Cnp » . "it t f t FILB of 12, 

etin la urate ester had a HLB of 15, and decaglycerin oieate ester had a HLB of 12. As Haematoccous extract, 
ASTOTS-S mar \v r ob >no ik Co ' „a < J -j c - - - -c m „ or 5 C[ - OM P r armfactu od 
by Riken Vitamin Co., Ltd. was used. As L-ascorbic acid palmitate ester, a reagent manufactured by Wako Pure Chemicals 
Industries: LIP. was used. 

As mix tocopherol, REKEN E oil 800 manufactured by Riken Vitamin Co., Ltd. was used. As coconut oil, COCONARD MT, 
manufactured by Kao Co, was used. 
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[0-123] Table 1 
[0124] (Dilution) 

6.1 g of citric ado (10% solution; was added \o oSA-i g of pure water. 0.86 g of Pharma Foods Catechin PF-TP 80 was 
i it \ > i i I i" t v ^ i n 3 and 

dissolution, 1.8 g of tine obtained astaxanthins-eontaining emulsion composition (EM-Oi) was added, and the mixture liquid 
t. > t i ( i i i I ms <ar v, n i n< r £-02 to 

E-09 liquids were prepared. They are shown in the following Table 2. 

[0125] Table 2 



[0126] (evaluation for tmulslon-Coiitainlnc; Composition: (1 ) Particle Diamete: and pH 

Just after preparing emulsion-containing compositions E-OI to E-09 in Table 2, pH was measured at a room temperature, 
and the particle diameter was measured by using a dynamic light scattering particle diarneh c /&' I « 55(3 

(manufactured by Horiba Co., Ltd.). Further, the emulsion-containing composition was placed In a glass bottle with a seal 
cap, left in a thermostatic oven at 50*C for 72 hours, cooled to the room temperature, and the particle diameter was again 
measured. 

The results are shown In Table 3, [0127] (2) Evaluation of Decomposition Stability of Astaxanthlns 



they were taken out of the thermostatic oven one by one eveiy houi ,> v >r« ) ' a r • , <■ *>\ h< ur tt 

were taken out of the refrigerator, left at a room temperature for 30 min, and the absorption of the nine bottles was 

, va , si >n , 1 1 - ; Stability 

The stability of the emulsion-containing compositions E-Oi to E-09 was evaluated by visually observing the samples 
after the preparation of the emulsion liquid and the samples after being left at a room temperature for 72 hours. The 

r < , i < t ( < a I V 

Precipitates were observed B: Suspended objects were observed B: Precipitates and suspended objects were obse; 



[0 '130] As is i )f i < 1 r Table 3, If to EM-07 examples according to the present Invention were emulsion 

compos:tions which did not cause coagulation and which showed favorable store stability. [0131] Example 2 

In the following, Experimental Preparation Example 1, in which an emulsion corpos ; o ) , ' - 

. - ■ oelcw. However, the invention is not limited to thereto. (Experimental Preparation Example 1 ) 
(Preparation of Emulsion) 

The following ingredients were dissolved for 1 hour while being heated at 70°C, to obtain an aqueous phase 
Sucro a iau star (HL3=i6) 120 c 



Glycerin 63G g 
Pure wafer 160 g 
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Further, the following ingredients were dissolved for 1 hour while being heated at 70°C to obtain an oil phase composition. 
HaematocoGcus algae extracts (content of astaxanthins: 20 mass%) 25 g Lecithin (derived from soy bean) 9 g 

' t < U i / 

Coconut oil 5A g 

The aqueous phase composition and the oil phase composition were emulsified under high pressure as in Example 1 to 
i>rt \ m an i< . a i emulsion composition EM- li. 

[0132] (Drink) (!) EM-I! 800 rng 

(2) Catechln (70% content) (PF-TP80) 300 mg 

(3) Cithc acid 400 mg 

(4) Ascorbic acid 250 mg 

(5) Sodium ascorbate 250 mg 

(6) Eryihritol 3500 mg 

(7) Fragrant material slight amount 

(8) Pure water balance 

[0133] After mixing and dissolving the ingredients (2; to (8; above, me ingredient (1) was added, end further mixing was 
conducted. Then the volume was adjusted with pure water to prepare 50 mL drink (PH=3.5). This was filled In a bottle and 
sterilized under heal at 85°C 

for 10 min. This was cooled to a room temperature to obtain a drink. The obtained drink was excellent in transparency and 
occurrence of coagulation or precipitation was not observed even after being left still at 50°C for one month. 

[i 54] H< ill i ii. ! ii i t q , In' .x'uei iJ nol 

cause prec:pitaiion or coagulation, ) showed > t emulsion stability. 

Example 3 

[0135] (Preparation of Emulsion) 

The following ingredients were dissolved for one hour while being heated at 70°C to obtain an aqueous phase composition. 
'Micro em te e r (HLB=I 6} 50.0 $ 
Glycerin 450.0 g 
Pure water 350.0 g 



)://www.wipo.int/pctdb/ia/wo.isp?WO=2008140065&IA=JP2008058687&DISPLAY=... 5/18/2010 



(WO/2008/140065) EMULSION-CONTAINING COMPOSITION, AND METHOD .. 



Page 25 of 27 



[0138} Further, the following ingredients were dissolved for one hour while being heated at ?0°C to obtain an oil phase 
composition. 

Haematococcus aigae extracts (content of astaxanthins: 20 mass%) 37.5 g Mix tocopherol 9.5 g 
Coconut o:i 93. 0 g 

Lecithin {derived from soy bean) 10.0 g 

0137] The aqi* >has »•? ' , i /" ;sn (10,000 rpm) while being kept at 70°C. The ol! phase was added 

thereto, stirred for 2 min, and cooled to a room temperature to obtain a preliminary emulsion. The obtained preliminary 
emulsion was emulsified at GO°C under a pressure of 200 MPa by using ULTifv'iZER HJP-25005 (manufactured by Sugino 
Machine Ltd.). 

n iter with an a u a iaxanthins-containing 

ern ilsion compo 

I fi rata i - I 1 'i v 1 \a ) <j 1 ■ 

composition was changed as shown in the following Table 4. 

[0138] in the table, as sucrose myrlstate ester. Ryoto Sugar Ester M-1695 (HLB-16) manufactured by Mltsubishi-Kagaku 
Foods Corp. was used. As sucrose iaurate ester, Ryoto Sugar Ester L '69-> Ml 3 t i 1 i if i\ u 

Foods Corp. was used. As sucrose palmitate ester, Ryoto Sugar Ester P- 1670 (HLB=! 6} manufactured by Mitsubishi- 
Kagaku Foods Corp. was used. As sucrose create ester, Ryoto Sugar Ester 

0-1 570 (HLB=15) manufactured by tVlitsublshl-Kagaku Foods Corp. was used, AS decaglyceryi monooleate, NIKKOL 
Decsgiy iiHU f h !-•«. ChemiCdis Co. Ltd. was < i <-iact, ASTOFS S 

- ii i tured by Takeda Shlki Co.. Ltd. was used. As mix tocopherol, REKEN E oil 800 manufactured by Riken Vitamin 
Cc td « i ndnufactured by Kao Co. was used. As lecithin (derived from 

soybean), RESION P manu a 1 o i 

1.0 g of Ihe obtained asiaxanth:ns-conta:nlng emulsion composition (any one of EM-'i 1 to 20), i .0 g or sodium i.-ascorbate, 

t f j 'a e in , u i 

The particle diameter of the obtained emulsion dilute solution was r - - oiti„ o 

iumeiet n \ t <i Ik i iu i 1 

i 1 in a < ! e ? 50"C for 1 month, cooled to a temperature, and the panicle 

diameter was again measured, in the same manner, after leaving in a thermostatic even at 7O 0 C for 1 week, the particie 
diameter was measured. 

In the evaluation described above, sodium ascorbate and tnsodium citrate were reagents manufactured by Wako Pure 
Chemicals industries Ltd. As catechin. PF-TP80 manufactured by Pharma Foods international Co., Ltd. was used. 

The results are shown In Table 4. 

[0140] Table 4 

[0141} As is spparent from Tat s4 Ef to E 17 — <. r i \ — were emulsion 

wv i r v 1 v nad favorable storage stability even when they were mixed with a 
solution containing a caiechm and ascorbic acid. 

[0142] Next, Experimental Preparation Examples using the emulsion composition EM-11 as examples according to the 
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invention are low. ! fcloi Ir t I 

(Experimental Preparation Example 2) 

Drink 

(!)EM-!l20g 

(2) Fructose liquid sugar 120 g 

(3) Catechm (PF-TP 80) 5 g 

(4) Vitamin C (L-sscorfolc acid; lO g 

(5) Citric acid lOg 

(6) Orange fragrant material 3 g 

(7) Water 832 g Total 1000g 

[0143] After mixing and dissolving the ingredients (2) to (7) above, the ingredient (1) was added, and further mixing was 

II i , < |H< !" <! I! II < C 1 I il ill! , v< 

cooied to a room temperature to obtain a drink. The obtained drink was excellent In transparency and occurrence of 
ciouding, neck ring or -he like vva:; no; observed even after being isft stiii at 5Q°C tor one month. 

[0144] (Experimental Preparation Example 3 ) Lotion 

(I) "1,3-butanetiiol 60 g 
(2} Glycerin 40 g 

(3) Oleyl alcohol 1 g 

(4) Poiyoxy , emylene!20;sorPitar:e monoiaura;e ester 

5g 

(5) PuLu^ - ' I ' I hu. o - _ " Et - n, 100 g 
(7) Methyl paraben 2 g 

;S) sodium Lascorbate 10 g 

(9) Catechln (PF-TP80) 1 g 

(10) EM-i 1 1 g 

(II) Purified water 775 g 
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[0145] Substance ( 1 • was added to and dissolved in substance (11) to obtain an aqueous phase. Then, substances (2) to 
b) and substances \ ; ■ 9} were dissoive 1 d mixing wi aqueous phast 

mentioned above. Further, substance (9) was added, and followed by stirring and mixing to obtain a lotion. The obtained 
lotion was excellent m transparency ana' occurrence of clouding was not observed even after being ieit stiii at 50°C for one 
month. 

[i 4ujtniM i "If *\ > f n t a 'in f 1 << - \, 1 ) tf the 

n mi i r v f r he <- ^ - i * r id such as sodium 

ascorbate and a polyphenol such as catechin were added. 

Ac i ' , 5 accor iin tc in im/entio i ; do< ; t caus< 

coagulation even when mixed w:th a solution containing a polyphenol compound. 



Total 1000 
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